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[eights of 75 meters, 150 meters, and so on, w' to terminus of proper radius. In Fig. 43, w'a" represents the direction and velocity of the wind 300 meters above the surface, of course in terms of the surface velocity. That is, if the surface velocity is v, the approximate average velocity 300 meters above the surface is
T7  _     W'a"
v ~      7'
The velocities at other heights are similarly obtained.
Or, if one prefers, he may use for the wind velocities a previously computed table, such as the following:
APPROXIMATE AVERAGE WIND VELOCITIES AT DIFFERENT HEIGHTS
Height
Over water i = 20°   .
Over land i = 30°
Surface : 75 meters        ....         ....
v I 3050
0 1.7290
150 meters.   ....   . .       .....
1.5120
2.2320
225 meters ..................
1 . 6420
2.5610
300 meters
1  7170
2 7580
375 meters                .         ....
1.7510
2 8620
450 meters ................
1 . 7590
2.9020
525 meters
1 7520
2 9020
Gradient level . .       .         ....
1 . 6730
2 . 7320



It must be remembered that the above wind velocities are only approximate average values, and therefore to be used in individual cases only when it is impracticable to obtain the actual values by direct observations.
Empirical Wind Velocity Equations.—Above the thin surface layer the wind increases so nearly regularly with height that its approximate velocity at any level, up to 300 to 400 meters elevation, may be computed by an empirical equation. Several such equations have been proposed, but the best, perhaps, that covers the whole range, is Chapman's1
v = a log h + b}
in which v is the velocity at the height h above the ground, a and b constants—not universal, but only for a given time and place, and also numerically dependent, of course, on the units employed. Individual winds often are erratic and not computable.
To use this equation one must have the simultaneous velocities of the wind at two appreciably different heights, from which to find the current values of the variable constants a and 6.
^Professional Note No. 6, M. 0., 232J, 1919.

